Chemical structure of squid rhodopsin
The confirmed amino acid sequence including N-glycan of Asn8 and palmitoylation of Cys336 and Cys337 are summarized in the text, and all the fragments identified and/or confirmed the sequence by amino acid sequence analysis or mass spectral analyses were summarized in Supplementary Figure A . There was the electron density of the Schiff based 11-cis-retinal of Lys305 in the crystal structure analysis, but the fragment with retinal was not detected. N-Terminal acetylation or C-terminal phosphorylation was not detected in this study. The MALDI-TOF MS spectra of squid rhodopsin is consistent with these modification as described in text ( Supplementary Fig. 1B ). The N-terminal sequence of the purified V8 protease-treated Japanese flying squid rhodopsin from Todarodes pacificus was determined to be 2 GRDLRD-ETWWYNPSI 18 IVHPHWREFDQVPDAVYYSL. The initiator Met had been removed and no PTH-amino acid was observed for the cycle of Asn8 expected from the reported cDNA sequence (Accession code: X70498) (21) most likely due to N-glycosylation. Amino-terminal acetylation was not suggested from the reasonably high initial yield in the Edman degradation. The Ile18 but not Val was confirmed by MS/MS as described below. The glycosylation of the Asn8 was confirmed by nanoLC-Q-TOF-MS/MS micro-sequencing of the in-gel tryptic digest of the SDS-PAGE band. The detected fragments with N-glycan were 4 DLRDN(N-glycan)ETWWYNPSI 18 IVHPHWR and 7 DN(N-glycan)ETWWYNPSI 18 IVHPHWR. The structure of the N-glycan at Asn8 was confirmed to be the same (Man) 2 -Man-GlcNac-GlcNac(-Fuc-Gal)(-Fuc) (Supplementary Figure  C) (22) . The putative C-terminal fragment detected in the micro-sequencing was ETEDDKDAETEIPAGESSDAAPSADAAQMK which proceeds Glu373, most likely the C-terminus of the V8 protease treated protein.
METHODS

N-Terminal sequencing
N-terminal amino acid sequence was determined by automated Edman degradation on an Applied Biosystems Procise 494HT protein sequencer. Protein samples of purified squid rhodopsin were prepared by the Prosorb kit (Applied Biosystems).
Mass spectroscopic analyses
Molecular mass of the protein was obtained by Matrix-Assisted Laser Desorption/Ionization Time-of-Flight Mass Spectrometry (MALDI-TOF MS) on a Voyager DE -PRO (Applied Biosystems) using sinapinic acid (3,5-dimethoxy-4-hydroxycinnamic acid) as a matrix according to the manufacturer's instruction. The protein solution and saturated matrix solution in 50 % acetonitrile containing 0.1 % trifluoroacetic acid (TFA) were mixed and dried on a sample plate. The spot was then washed for a few seconds with 2 μl of ice-cold 0.1% aqueous TFA solution. The dimer bands in SDS-PAGE were used for the mass analyses following in-gel tryptic digestion due to the contamination of the monomer band by Con-A proteins of the affinity column. Micro-sequencing of squid rhodopsin was carried out with nanoLC-Q-TOF-MS/MS after in gel digestion. In gel digestion was performed as follows; The protein bands of SDS-PAGE were excised, washed and destained by agitation in 200 μl of 30 % acetonitrile solution containing 25 mM NH 4 HCO 3 . After the buffer was discarded, the gel pieces were dehydrated with 100 % acetonitrile and then dried by vacuum centrifugation. The gel pieces were reconstituted in 30 μl of 50 mM NH 4 HCO 3 containing 300 ng modified trypsin (Promega) at 4 °C for 30 min. Excess trypsin solution was discarded and the tube was kept at 37 °C for 15 h. Peptides generated were extracted in 50 μl of the 3 % formic acid-50 % acetonitrile [extraction solution] was added to the tube and agitated for 30 min. The peptide solution was recovered and the extraction procedure was repeated with 25 μl of extraction solution. The combined solution was concentrated by vacuum centrifugation. NanoLC-Q-TOF-MS/MS of the concentrated sample was performed on a Q-TOF Ultima API Mass Spectrometer coupled with a nanoflow source (Waters). The digested samples were injected into a Waters CapLC liquid chromatography system (Waters) at a flow rate of 30 μl/min, and pre-concentrated on a pepMap C18 precolumn (300 μm i.d. x 5 mm, LCPACKINGS). The flow from pump C (0.1 % formic acid) was used to load the sample and washed the sample for 3 minutes. The peptides were then eluted onto an Atlantis dC18 column (75 μm i.d. x 150 mm, Waters) using linear gradients of solvent B from 5 % to 80 % in 34 min ( 5 %B / 3 min -40 %B / 35 min -80 %B / 37 min -80 %B / 40 min -5 %B / 60 min ). The total flow from pumps A (95 % water 5% acetonitrile 0.1 % formic acid ) and B ( 95 % acetonitrile 5 % water 0.1 % formic acid ) was 6 μl/min, and this was split to reduce the flow rate through the column to approximately 200nl/min. The LC eluent from the column was directed to the nanoflow source on a Q-TOF Ultima API Mass Spectrometer. The mass spectrometer was operated in positive ion mode with a source temperature of 80 °C and a cone gas flow of 50 l/h. A voltage of 4.1kV was applied to the nanoflow probe tip. Protein identification was performed with a peptide mass along with collision-induced dissociation (CID) mass spectra using Mascot (Matrix Science). Furthermore, assignments of the peptides were confirmed by Peptide Sequencing (Waters/Masslynx BioLynx). HPLC-ESI-IT-MS/MS was performed on an Esquire 3000 plus-R Ion-Trap Mass Spectrometer coupled with an electrospray ion source (Bruker Daltonics). On-line HPLC separation of the digestion samples was accomplished with an Agilent Technologies 1100 HPLC on a Mightysil RP-18 column (2 x 50 mm, Kanto Chemical) using a linear gradient of solvent B from 5% B to 100% B in 50min where solvent A was 0.1% formic acid and solvent B was 0.1% formic acid in 80% acetonitrile (20% water). Protein identification was performed with a peptide mass along with collision-induced dissociation (CID) mass spectra using Mascot (Matrix Science). Furthermore, assignments of the peptides were confirmed by Biotools (Bruker Daltonics). 
